SUMMARY A 22 year old man had a diagnosis of left ventricular aortic tunnel established during infancy. Surgical repair was deferred at that time because his severe aortic root deformity would also have required aortic valve replacement. His current lack of symptoms together with a normal exercise capacity could be used as an argument against routine early surgical repair of the tunnel, particularly when the possible need for additional aortic valve replacement is considered.
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Aortic left ventricular tunnel is a rare congenital cardiac malformation. The physiology of this cardiac defect is similar to that of aortic valvar regurgitation. Surgical repair of the tunnel, even in the absence of heart failure, is the usual management.' 3 Gross aortic valve deformity is, however, usually already present in the neonatal period, most probably as a result of the turbulence through the tunnel in utero. Despite successful surgical closure of these tunnels most patients are left with haemodynamically important aortic regurgitation and will need aortic valve replacement in the future.
We ,VR, Ribeiro, Bun-Tan, Oakley (59%), and was proportionately identical with that on the radiographs during infancy.
Serial M mode echocardiograms were repeated after the age of 6 years. The left ventricle was hypertrophied symmetrically, its volume had increased, and fractional shortening was 45-55% when corrected for body surface area. The anterior leaflet of the mitral valve had always shown a decreased excursion and fluttering throughout diastole. In all the serial studies a chamber was seen lying between the anterior wall of the aortic root and the right ventricular outflow tract (Fig. 1 ), below and at the level of the aortic annulus. This space had become continuous with the aortic root above the annulus.
Cross sectional echocardiography clearly showed the tunnel, which was best visualised in the parasternal long axis view (Figs. 2(a) and 2(b) ). The tunnel entered the left ventricle at the upper part of the septum beneath the aortic root and was continuous with the right aortic sinus of Valsalva. The leaflets were considerably thickened and deformed. Symmetrical hypertrophy and increased left ventricular volume was seen by M mode echocardiography. could lead to cystic areas, which in turn could rupture into the left ventricle. These views, however, have not found support. Levy etal showed continuation of the elastic fibres of the aortic media into the tunnel wall and suggested that the tunnel was an anomalous coronary artery that communicated through an enlarged myocardial sinusoid with the left ventricle (coronary-cameral fistula). 4 The tunnel wall in the ventricular septum represented histologically a sinusoid consisting mainly of connective tissue. Roberts and Morrow, however, concluded that the structure of the tunnel differed from that of the blood vessel. 6 The diagnosis should be suspected in neonates presenting with signs of aortic regurgitation. The differential diagnosis is between absent aortic valve, endocarditis with destruction of the aortic valve, and tetralogy of Fallot with absent pulmonary valve.7
Rarely an aneurysm of the sinus of Valsalva may dissect into the left ventricle through the ventricular septum. 14 Echocardiography is complementary to invasive studies, especially in detecting other associated cardiac abnormalities such as aortic and pulmonary stenosis3 or, less The risk of surgical repair was 10%, and even if the surgical repair is performed in the neonatal period or early infancy aortic valve deformities are already present.311 15 17 18 These and aortic root abnormalities can be explained by turbulent flow through the tunnel, beginning in utero.
The natural history of the left ventricular aortic tunnel is not known, and the oldest patient reported was a 25 year old man who was symptomless until he died of bacterial endocarditis.' 3 Three patients who had surgical repair and were symptomless were left with aortic regurgitation.' -3 Two other patients with symptoms died without surgical intervention, but they had other major cardiac defects. 6 19 In our patient the need for aortic valve replacement at an early age because of gross aortic valve deformity was the main reason for deferring surgery during childhood. A valve defect occurring in utero may be better tolerated than a similar one occurring after birth. The earliest recognisable embryonic cardiac system is a straight heart tube. The visible contraction of this tube is similar to peristaltic movements propelling blood unidirectionally.20 Growth of this primititve heart results in the formation of a cardiac loop and later the cardiac septa. Throughout this development the basic direction of the peristaltic wave is well preserved, and there are recognisable features of this in the adult heart.2' The formation of the cardiac valves is not complete until the ninth week, by which time the four chambers of the heart are fairly well formed. The primitive fetal heart is therefore adapted to pumping without the help of heart valves. Persistent incompetence of the valves beyond the ninth week would tend to exert development pressure on the fetal heart to adapt and to retain some of the peristaltic form of contraction and hence to preserve pumping efficacy into adulthood. This might lead to modification of the myocardial fibre direction and of the activation and deactivation sequence. At the molecular level there may be functional adaptation in the fetal contractile units, such as in terms of selection of the myosin types22 23 and hyperplasia of the myocardial cells. 336 An expectant attitude to the treatment of aortic left ventricular tunnel may be justified on account of favourable adaptation of the developing heart to this anomaly in utero. These considerations may explain the favourable prognosis of such patients compared with the less good outlook for most patients with severe aortic regurgitation acquired in childhood or adult life.
